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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


ATTENTION  OF: 

NEDED-E 


APR  1  6  1979 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

I  am  forwarding  for  your  use  a  copy  of  the  Lake  Franklin  Pierce  Dam 
Phase  I  Inspection  Report,  which  was  prepared  under  the  National 
Program  for  Inspection  of  Non-Federal  Dams.  The  report  Is  based  upon 
a  visual  inspection,  a  review  of  past  performance,  and  a  preliminary 
hydrological  analysis.  A  brief  assessment  which  emphasizes  the 
Inadequacy  of  the  project  spillway  under  test  flood  conditions  Is 
Included  at  the  beginning  of  the  report. 

The  preliminary  hydrologic  analysis  has  Indicated  that  the  spillway 
capacity  for  the  Lake  Franklin  Pierce  Dam  would  likely  be  exceeded  by 
floods  greater  than  28  percent  of  the  Probable  Maximum  Flood  (PMF), 
the  test  flood  for  spillway  adequacy.  Screening  criteria  for  Initial 
review  of  spillway  adequacy  specifies  that  this  class  of  dam,  having 
Insufficient  spillway  capacity  to  discharge  fifty  (50)  percent  of  the 
PMF,  should  be  adjudged  as  having  a  seriously  Inadequate  spillway  and 
the  dam  assessed  as  unsafe,  non-emergency,  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed. 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a  seriously 
Inadequate  spillway  Is  not  meant  to  indicate  the  same  degree  of  emer¬ 
gency  as  would  be  associated  with  "unsafe"  classification  applied  for 
a  structural  deficiency.  It  does  mean,  however,  that  based  on  an 
Initial  screening  and  preliminary  computations  there  appears  to  be  a 
serious  deficiency  In  spillway  capacity.  This  could  render  the  dam 
unsafe  In  the  event  of  a  severe  storm  which  would  likely  cause 
overtopping  and  possible  failure  of  the  dam,  significantly  Increasing 
the  hazard  potential  for  loss  of  life  downstream  from  the  dam. 


NEDED-E 

Honorable  Hugh  J.  Gallon 


It  Is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
determination,  appropriate  remedial  mitigating  measures  should  be 
designed  and  completed  within  24  months  of  this  date  of  notification. 
In  the  Interim  a  detailed  emergency  operation  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 
preclptlatlon,  round-the-clock  surveillance  should  be  provided. 

I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  In  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  Informed  of  the  actions  taken  to  Implement 
these  recommendations  since  this  follow-up  Is  an  Important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  Water  Resources  Board,  the 
cooperating  agency  for  the  State  of  New  Hampshire.  This  report  has 
also  been  furnished  to  the  owner  of  the  project,  the  Public  Service 
Company  of  New  Hampshire,  1000  Elm  Street,  Manchester,  New  Hampshire 
03101. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  the  cooperation  extended  In  carrying  out  this  program. 


LAKE  FRANKLIN  PIERCE  DAM 
NH  00199 


MERRIMACK  RIVER  BASIN 
HILLSBORO,  NEW  HAMPSHIRE 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 

Name  of  Deun _ Lake  Franklin  Pierce  Dam _ 

State  Located _ New  Hampshire _ 

County  Located  Hillsboro _ 

City  or  Town _ Hillsboro _ 

Stream _ North  BreUich,  Contoocook  River 

Date  of  Inspection  6/22/78 _ 


^  BRIEF  ASSESSMENT 

\ 

Lake  Franklin  Pierce  Deun  (alsp  known  aa  Jackman 
Dam^consists  of  a  central  concrete  gravity  ogee  spill¬ 
way  with  earth  dike  embankments.  Total  length  is  1,870 

feet..and  maximum  height  is  43  dam  is  located _ ^ 

on  the  east  end  of  Lake  Franklin  Pierce  on  the  north 
branch  of  the  Contoocook  River  in  the  Town  of  Hillsboro. 

A  7.5  ft.  dieuneter  penstock  runs  downstream  from  the 
deun  a  distance  of  1.3  miles  to  the  Jackman  Hydroelectric 
Station.  The  dam  is  owned  by  the  Public  Service  Company 
of  New  Hampshire  emd  is  operated  for  electric  power. 

It  is  placed  in  the  significant-to-high  hazard  classi¬ 
fication  due  to  its  proximity  above  the  village  of 
Hillsboro. 

Lake  Franklin  Fierce  Dam  is  assessed  to  be  in  fair 
condition.  The  principal  shortcoming  is  low  spillway 
capacity.  No  other  serious  problems  were  detected,  although 
some  suspicious  seepage  was  noted  which  should  be 
monitored  closely.  Most  of  the  long  embeuikments  are 
heavily  covered  with  trees  which  Ccui  cause  uprooting  in 
wind  storms  and  whose  roots  ceui  provide  leakage  paths. 

A  test  flood  equal  to  the  probable  maximum  flood 
would  overtop  the  dam  by  six  feet  (4  ft.  if  the  trees 
were  cleared).  Spillway  capacity  is  equal  to  about  1/4 
the  peak  outflow  of  the  probable  maximum  flood. 

Overtopping  potential  is  considered  high. 


It  is  recommended  that  the  Ovmer  take  steps  to 
improve  the  hydraulic  capacity,  monitor  the  apparent 
seepage,  euid  remove  all  trees  from  the  embankments 
within  two  years  after  receipt  of  this  Phase  I  Report 

WHITMAN  &  HOWARD,  INC. 


'■-'•’.'A L  • 

"■‘‘‘‘Inl.i.W.' 


1  T 


No.  3S34 


L.  Scott 


JOE  B.  FRYAR 
Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained 
in  the  Reconunended  Guidelines  for  Safety  Inspection  of 
Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  sxibsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investi¬ 
gation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized 
that  the  reported  condition  of  the  dam  is  based  on 
observations  of  field  conditions  at  the  time  of  inspec¬ 
tion  along  with  data  available  to  the  inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal 
load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a 
dam  depends  on  numerous  euid  constantly  changing  internal 
and  external  conditions,  and  is  evolutionary  in  nature. 

It  would  be  incorrect  to  assume  that  the  present  con¬ 
dition  of  the  dam  will  continue  to  represent  the  con¬ 
dition  of  the  dam  at  some  point  in  the  future.  Only 
through  continued  care  and  inspection  can  there  be  any 
chcuice  that  \msafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide 
detailed  hydrologic  and  hydraulic  euialyses.  In  accord¬ 
ance  with  the  established  Guidelines,  the  Spillway  Test 
flood  is  based  on  the  estimated  "Probable  Meucimmn 
Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fraction  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not 
be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  rela¬ 
tive  spillway  capacity  and  serves  as  an  aide  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydrau¬ 
lic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
LAKE  FRANKLIN  PIERCE  DAM 
SECTION  1 

PROJECT  INFORMATION 


1 . 1  General 


a.  Authority 

Public ^Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  national  program 
of  dam  inspection  throughout  the  United 
States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection 
of  dams  within  the  New  England  Region. 

Whitmeui  &  Howard,  Inc.  has  been  retained  by 
the  New  England  Division  to  inspect  and  . 
report  on  selected  dams  in  the  State  of  New 
Hampshire.  Authorization  and  notice  to 
proceed  was  issued  to  Whitman  &  Howard,  Inc. 
under  a  letter  of  May  1,  1978  from  Ralph  T. 
Carver,  Colonel,  Corps  of  Engineers.  Contract. 
No.  DACW33-78-C-0313  has  been  assigned  by  the 
Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public 
safety  and  thus,  permit  correction  in  a 
timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  prepare  the  States  to 
quickly  initiate  effective  dam  safety 
programs  for  non-Federal  dams. 

(3)  To  update,  verify  euid  complete  the 
National  Inventory  of  Dams. 
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1.2  Description  of  Proiect 


Location 


Lake  Franklin  Pierce  Dam  is  located  on  the 
east  end  of  Lake  Franklin  Pierce  on  the  North 
Branch  of  the  Contoocook  River  in  the  Town  of 
Hillsboro,  New  Hampshire.  It  appears  on  the 
U.S.G.S.  quadrangle  "Hillsboro,  New  Hamp¬ 
shire".  Lake  Franklin  Pierce  is  also  known 
as  Jackman  Reservoir  and  the  dam  is  sometimes 
called  Jackman  Dam. 

Description  of  Dam  eind  Appurtenances 


Lake  Franklin  Pierce  Dam  consists  of  a  central 
concrete  gravity  ogee  spillway  with  earth 
dike  embankments.  The  concrete  section  is 
130  feet  long,  the  north  embankment  is  1,340 
feet  long  and  the  south  embanlunent  is  400 
feet  long,  for  an  overall  dam  length  of  1,870 
feet.  Maximum  height  from  top  of  embankment 
to  bottom  of  the  downstream  apron  is  43  feet. 
The  spillway  has  an  active  length  of  104  feet 
and  has  thirteen  feet  of  free  board.  Flash 
boards  4 '-6"  high  are  regularly  used. 

A  four  foot  square  sluiceway  is  located 
through  the  base  of  the  spillway  near  the 
south  abutment.  A  7-1/2  foot  diameter  wooden 
penstock  runs  from  the  dam  approximately 
6,700  feet  (the  longest  such  penstock  in  New 
Hampshire)  to  the  3,400  KW  Jackmaui  Hydrolectric 
Plant  located  on  the  Flat  west  of  Hillsboro. 
Intake  for  the  penstock  is  on  the  south 
abutment  and  the  control  device  is  a  radial 
gate  operated  manually  from  the  top  of  the 
dam. 

Size  Classification 


Small 

less  than  1,000 

and 

less  than  40 

Intermediate 

between  1,000  & 

50,000 

or 

between  40  cuid  100 

Large 

over  50,000 

or 

over  100 

Lake  Fraziklin  Pierce  Dam,  with  a  storage  of 
8,400  ac.-£t.  and  a  height  of  43  ft.,  is  in 
the  "Intermediate"  size  classification. 


d.  Hazard  Classification 

Lake  Franklin  Pierce  Dam  discharges  to  the 
natural  stream  bed  of  the  North  Branch,  which 
drops  about  125  ft.  in  the  1.3  miles  to  the 
Hydroelectric  Plant.  No  si^ificauit  dwellings 
or  high  value  property  lie  in  this  stretch. 

The  valley  broadens  euid  flattens  out  from 
that  point  where  it  joins  the  main  branch  of 
the  Contoocook  River,  just  west  of  the  village 
area  of  Hillsboro.  This  flat  area  is  about  2 
to  3  times  the  surface  curea  of  Lake  Freuiklin 
Pierce,  and  sudden  failure  of  the  dam  would 
place  ^d^out  10  feet  of  water  there.  While 
the  village  would  definitely  suffer  some 
deunage,  the  flood  wave  would  be  dcunpened  in 
this  broad  area.  Therefore  Lake  Franklin 
Pierce  Dam  is  placed  in  the  "Significant-to- 
High"  hazard  class. 

e.  Ownership 

The  dcun  was  built  by,  and  is  owned  by  the 
Public  Service  Company  of  New  Hampshire,  the 
largest  electric  utility  company  in  New 
Hampshire . 

f .  Operator 

Leon  Brooks,  Operating  Superintendent 
Public  Service  Company  of  New  Hampshire 
1000  Elm  Street 

Manchester,  New  Hampshire  03101  603-669-4000 


The  dam  was  built  and  is  actively  operated 
today  for  generation  of  electric  power.  A 
secondary  purpose  is  for  recreation. 

and  Construction  Histor 


The  dam  was  built  in  1926  and  is  the  key 
element  in  the  Jackman  Power  Development 
Project  for  Public  Service  Compauiy  of  New 
Hampshire.  The  dam  was  designed  by  Vaugheui 
Engineers  of  Boston.  In  order  to  build  the 
dam,  the  Owners  acquired  £uid  cleared  the 
flooded  land  and  performed  a  lengthy  reloca¬ 
tion  of  the  highway  which  is  now  Route  9. 

A  good  visual  record  of  construction  was  kept 
and  survives  today  in  the  form  of  225  5  x  7 
photographs . 

The  penstock  was  dcunaged  severely  by  ice  and 
high  water  in  1956  euid  underwent  extensive 
repairs,  during  which  the  chcuinel  of  the 
North  Branch  was  relocated  in  one  place  to 
prevent  future  damage.  The  hydro  plant  was 
inactive  for  a  time  in  the  early  70 's  and  was 
reopened  recently  after  complete  replacement 
of  the  upper  1200  ft.  of  the  penstock. 

A  25  ft.  long  section  of  the  south  abutment 
concrete  wall  was  rebuilt  in  1963.  It  is  not 
known  why  this  was  necessary. 

The  basic  dam  configuration  has  remained 
unchanged  since  its  constzruction. 

Normal  Oneratina  Procedures 


An  attempt  is  made  to  follow  a  ’'steuidard 
line"  of  lake  level  generally  with  level 
equal  to  top  of  flash  boards  (767.7)  from 
late  August  through  early  July.  From  that 
time,  an  even  decline  is  allowed  to  a  low 
point  of  cUsout  745  in  March.  The  spring  ran 
off  brings  the  level  steeply  back  up  in  May. 
Flash  boards  are  removed  in  October  and 
replaced  after  the  spring  snow  melts. 


The  Hydroelectric  Plant  is  operated  year 
round. 


1 . 3  Pertinent  Data 


a.  Drainage  Area 

Total  drainage  area  is  69.0  square  miles,  of 
which  33  square  miles  are  tributary  to  Highland 
Lake.  This  body  of  water  was  originally 
three  lakes,  cuid  was  made  into  one  by  a  dam 
at  the  now  south  end.  The  northern-most  of 
the  three  lakes  actually  drained  into  Shedd 
Brook  and  was  not  tributary  to  the  location 
of  Lake  Franklin  Pierce.  There  is  reportedly 
a  dike  across  this  "North  Outlet"  of  unknown 
height.  In  order  to  be  conservative,  the 
hydrologic  computations  performed  for  this 
report  assume  a  full  contribution  from  Highland 
Lake,  even  though  some  of  the  upper  drainage 
area  would  spill  into  Shedd  Brook  during 
general  flooding. 

The  drainage  area  terrain  is  quite  rugged  euid 
is  hydrolically  classified  as  mountainous-to- 
rolling. 

b.  Discharge  at  Damsite 


(1) 

Maximum  known 

flood  -  Unknown 

(2) 

Flow  capacity 

at  maximum  pool  elevation 

Spillway 

4'  sluice 

18,500 

1,000 

Penstock 

400 

TOTAL 

19,900  say  20,000  cfs 

c.  Elevation  (ft.  ed)ove  MSL) 

(1)  Top  Dam  -  776.2 

(2)  Maximum  pool  -  design  surcharge  -  771.2 
(S'  above  spillway) 

(3)  Full  flood  Qontrol  pool  -  N/A 

(4)  Recreation  Pool  -  767.7  (top  of  flashboards) 


(5)  Spillway  crest  -  763.22 

(6)  Upstream  portal  invert  diversion  tunnel  - 
731.47  (Penstock) 

(7)  Streambed  at  centerline  of  dam  -  Approx. 
733 

(8)  Maximum  tailwater  -  Unknown 

d.  Reservoir 

(1)  Length  of  maximxim  pool  -  13,600  ft. 

(2)  Length  of  recreation  pool  -  13,500  ft. 

(3)  Length  of  floor  control  pool  -  N/A 

e.  Storage  (acre- feet) 

(1)  Recreation  pool  -  8360 

(2)  Flood  control  pool  -  N/A 

(3)  Design  surcharge  -  9,920 

(4)  Top  of  dsun  -  12,400 

f.  Reservoir  Surface  (acres) 

(1)  Top  dam  -  Est.  511 

(2)  Mcucimum  pool  -  Est.  496 

(3)  Flood-control  pool  -  N/A 

(4)  Recreation  pool  -  486 

(5)  Spillway  crest  -  463 

g.  Dam 

(1)  Type  -  Concrete  gravity  overflow  section, 
earth  embankments 

(2)  Length  -  Total  1,870  ft. 


6 


(3)  Height  -  43  ft.,  top  of  embankment  to 
d.s.  apron 

(4)  Top  Width  -  Embankments  8'-0'' 

(5)  Side  Slopes  -  u.s.  2.5:1,  d.s.  2:1 

(6)  Zoning  -  "Selected  material"  upstreeun; 
impervious  core;  "coarse  material" 
downstream 

(7)  Impervious  Core  -  "40%  clay,  60%  sand" 

(8)  Cutoff  -  6'  X  6’  trench 

(9)  Grout  curtain  -  N/A 

Diversion  and  Regulating  Tunnel 

(1)  Type  -  7.5  ft.  diam.  penstock,  of  concrete 
thru  dam  then  wooden  stave  to  hydro 
station 

(2)  Length  -  Penstock  6,700  ft. 

(3)  Closure  -  7.5'  x  7.5'  radial  gate  on 
penstock 

(4)  Access  -  Manual  gear  drive  atop  south 
abutment 


(5)  Regulating  Facilities  -  All  manual, 
except  level  recorder  telemetered  to 
hydro  station 

Spillway 

(1)  Type  -  Concrete  ogee 

(2)  Length  of  weir  -  4  bays  @26'=  104' 

(3)  Crest  elevation  -  763.22 

(4)  Gates  -  4.5'  flashboards  used  regularly 

(5)  U/S  Channel  -  on-stream 


(6)  D/S  Channel  -  concrete  apron  leads  to 
natural  stream  bed 

(7)  General  -  45  flashboard  pins  -  3”  O.D. 
pipe,  1/4"  wall  thickness 

Regulating  Outlets 

(1)  Invert  -  733 

(2)  Size  -  4'  X  4' 

(3)  Description  -  Sluiceway  formed  thru  dam 

(4)  Control  Mechanism  -  Sluice  gate 
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SECTION  2:  ENGINEERING  DATA 


2.1  Design 

Designer  of  the  project  was  Vaughan  Engineers  of 
Boston,  Mass.  Design  plans  are  lengthy  (55 
sheets)  and  are  exhaustively  detailed. 

The  central  concrete  spillway  section  has  a  main 
element  of  a  mass  concrete  gravity  section  with 
two  concrete  cutoffs  at  the  base,  and  aprons 
upstream  and  downstream  each  with  a  concrete 
cutoff  at  the  extremity.  Large  boulders  were 
permitted  to  be  embedded  in  the  mass  concrete 
sections.  The  north  abutment  is  a  large  rein¬ 
forced  concrete  retain  wall.  The  south  abutment 
is  a  retaining  wall  buttressed  to  the  lower  concrete 
penstock  sections  near  the  base,  all  of  which  is 
covered  by  the  earthfill  of  the  south  embeuikment. 

The  embankments  are  zoned  as  described  in  Section 
1.3  g  and  are  shown  on  the  plate  in  Appendix  B. 

They  are  designed  for  an  18 -inch  layer  of  riprap 
on  the  upstream  base.  Both  upstream  emd  downstream 
slopes  have  a  rock  fill  toe. 

2.2  Construction 

A  fairly  good  visual  record  of  construction  exists 
in  the  form  of  225  5  x  7  photographs  taken  through¬ 
out  the  progress  of  the  job. 

Extensive  written  memoranda  exists,  but  pertain 
mostly  to  administrative  details. 

2.3  Operation 

Lake  level  records  are  kept,  as  well  as  various 
data  on  the  operation  of  the  hydro  station. 

2 . 4  Evaluation 


a.  Availability 

Design  -  Excellent.  Full  set  of  very  detailed 


Construction  -  Good.  Many  photos  to  give 
good  visual  record.  No  analysis  on  the 
foundation  or  geology  however. 

Adequacy  -  The  data  available  are  sufficient 
to  form  an  accurate  general  picture  of  the 
project,  but  information  in  key  areas  is 
missing  so  firm  conclusions  cannot  be  reached. 

Validity  -  Good.  The  plans,  photographs  and 
visual  inspection  reveals  the  dam  was  construe 
ted  in  good  conform2uice  to  the  plans. 


SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 

a .  General 


Water  level  was  about  12  inches  below  the  top 
of  the  flashboards  on  the  day  of  the  inspec¬ 
tion,  and  a  small  quantity  of  flow  was 
leaking  through  the  boards. 

b.  Dam 

The  concrete  surface  of  the  spillway  is 
moderately  eroded,  and  is  judged  about 
normal  considering  the  age  of  the  dam. 
Construction  joints  are  eroded  up  to  ediout  6 
inches  deep.  Seepage  could  not  be  determined 
due  to  flow  on  the  spillway.  The  stepped 
toes  on  the  north  part  of  the  spillway  were 
spalled  to  the  point  of  exposing  reinforcing 
bars.  The  north  abutment  face  seemed  good 
except  for  the  bottom  of  the  comer  where  a 
short  wing  wall  juts  away  from  the  adjutment. 

Here  there  is  a  hole  probably  caused  by 
impact.  The  south  abutment  wall  looks  quite 
good,  being  new  in  1963.  The  lower  part  not 
rebuilt  appears  to  have  been  gunited. 

The  4-ft.  square  sluiceway  is  in  good  condition. 
The  owner's  representative  declined  to  operate 
the  sluiceway  gate,  since  it  hadn't  been  used 
recently.  No  leakage  was  noticed,  but  its 
condition  is  questionable. 

Nine  weep  holes  were  observed  near  the  down¬ 
stream  toe  of  the  spillway.  Two  were  appar¬ 
ently  filled  with  concrete  and  the  other 
seven  were  open  to  depth  from  0.3  to  1.3 
feet.  No  water  appeared  to  be  discharging 
from  any  of  these. 

The  south  abutment  had  seven  weep  holes 
located  eight  feet  above  the  apron.  All 
seven  were  discharging  a  small  amount  of 
water . 
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There  are  seven  weep  holes  in  the  downstream 
apron  about  13  feet  downstream  from  the 
bottom  of  the  spillway.  These  weep  holes 
consisted  of  vertical  tile  pipes  and  all  of 
them  appeared  to  be  clogged.  In  the  north 
abutment,  6  weep  holes  were  observed.  The 
three  highest  were  not  discharging  water,  but 
there  was  staining  beneath  the  lowest  of  the 
three  indicating  discharge  at  some  time  in 
the  past.  The  lower  three  weep  holes  were 
discharging  water. 

The  upstream  face  of  the  spillway  was  not 
visible  beneath  the  surface  of  the  water. 

The  south  embankment  is  covered  with  trees 
and  brush  on  all  surfaces  except  the  downstream 
face  close  to  the  south  abutment  where  there 
are  no  trees.  The  upstream  face  of  the  dike 
is  covered  with  riprap  auid  the  entire  dike 
was  above  the  reservoir  level  at  the  time  of 
the  inspection.  Seepage  was  occuring  on  the 
downstream  slope  of  this  embankment  near  the 
south  abutment  and  also  in  the  south  side  of 
the  trench  where  the  penstock  exits  from  the 
toe  of  the  slope.  It  was  not  possible  to 
determine  whether  these  two  seepages  are  the 
result  of  flow  under  and  through  the  embankment 
or  of  the  natural  discharge  of  groundwater 
from  the  south  side  of  the  valley. 

The  north  embankment  is  also  covered  with 
trees  and  brush  all  over,  with  the  exception 
of  a  path  worn  on  the  crest  and  a  short 
vehicle  access  road.  The  upstream  slope  is 
covered  with  riprap  and  the  entire  dike  was 
above  reservoir  level  at  the  time  of  the 
inspection.  Seepage  was  occuring  at  the  toe 
of  downstream  slope  adjacent  to  the  north 
abutment.  It  was  not  possible  to  determine 
whether  this  seepage  is  the  result  of  flow 
vmder  and  through  the  embankment  or  of  the 
natural  discharge  of  groundwater. 

Pertinent  Structures 


The  wood  stave  penstock  had  a  few  minor 
leaks,  not  unusual  for  this  type  of  construc¬ 
tion. 
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The  gate  operating  mechanisim  appeared  to  be 
in  serviceable  condition  though  gate  operation 
was  not  observed. 

d.  Reservoir  Area 

Low  density  cottage  development  exists  around 
portions  of  the  lake  shore. 

e .  Downstream  Channel 


The  downstream  channel  is  covered  with  sand, 
gravel,  and  boulders.  There  is  a  heavy 
growth  of  trees  and  brush  along  the  banks  of 
the  channel,  and  some  of  the  brush  in  encro¬ 
aching  on  the  channel. 

3 .2  Evaluation 

No  evidence  was  uncovered  of  gross  structural 
instability,  though  the  seepages  bear  watching. 

The  seepage  at  the  south  abutment  could  be  the 
result  of  leakage  in  the  concrete  penstock  beneath 
this  area.  It  could  also  be  seepage  through  the 
embankment  or  merely  groundwater  not  associated 
with  the  dam. 

The  extensive  tree  growth  on  both  embankments 
could  lead  to  problems  during  a  blow  down  or  could 
lead  to  seepage  along  dead  roots. 

Trespassing  is  extensive  and  the  loss  of  vegetation 
caused  thereby  could  lead  to  unacceptable  long¬ 
term  erosion.  Moderate  vandalism  damage  was  also 
noted . 


SECTION  4:  OPERATIONAL  PROCEEDINGS 
4-1  Procedures 

An  attempt  is  made  to  regulate  lake  levels  to  a 
"standard  line".  See  graph  in  appendix  B. 

4.2  Maintenance  of  Dam 

Frequent  observation  visits  are  performed  and 
general  maintenance  is  carried  out  as  necessary. 
The  effort  appears  to  be  conscientious  but  not 
outstanding. 

Trees  have  been  allowed  to  grow  probably  starting 
just  after  construction. 

4.3  Maintenance  of  Operating  Facilities 

An  inspection  by  Water  Resources  Board  personnel 
in  November  1973  revealed  the  penstock  gate  to  be 
leaking  considerably.  It  is  not  known  whether 
this  condition  has  been  remedied.  The  penstock 
has  been  repaired  extensively  in  1956  and  1974. 
Again,  maintenance  appears  to  be  conscientious  but 
not  outstanding. 


4.4  Description  of  any  Warnincr  System  in  Effect 


SECTION  5:  HYDRAULIC/HYDROLOGIC 


5 . 1  Evaluation  of  Features 
a.  Design  Data 


Design  engineer's  computations  on  hydrology 
are  not  available.  Criteria  for  selecting 
spillway  capacity  are  not  known. 

Experience  Data 

No  records  were  uncovered  of  the  dam's 
performance  in  floods  or  other  hydrologic 
events . 

Visual  Observation 


No  evidence  of  previous  overtopping  was 
observed.  Numerous  bent  flash  board  pins 
were  seen  scattered  in  the  downstream  channel, 
indicating  they  probably  release  properly. 

Overtopping  Potential 


Reference  is  made  to  appendix  D  for  the 
hydrologic  computations  performed  as  part  of 
this  report. 

The  probable  maximum  flood  (PMF)  for  this 
site  is  computed  to  be  about  82,000  cfs 
inflow  into  Lake  Franklin  Pierce.  The  probable 
maximum  flood  is  defined  as  the  largest  flood 
that  can  reasonable  be  expected  to  occur  on  a 
given  stream  at  a  selected  point,  or  the 
flood  that  may  be  expected  from  the  most 
severe  combination  of  critical  meteorologic 
and  hydrologic  conditions  that  are  reasonably 
possible  in  the  region. 

For  dams  of  the  size  and  hazard  classifications 
of  Lake  Franklin  Pierce  Dam,  the  "test  flood" 
is  generally  chosen  between  one  half  of  the 
PMF  and  the  full  PMF.  The  test  flood  is  that 
floovT  used  to  determine  the  hydraulic  adequacy 
of  a  project.  Due  to  the  steepness  in  the 
downstream  channel,  the  test  flood  is  chosen 
as  the  full  PMF. 


During  a  PMF  event,  the  peak  outflow  at  the 
dam  would  be  about  71,000  cfs,  the  reduction 
from  82,000  cfs  inflow  being  accounted  for  by 
the  surcharge  storage  "cushioning"  effect  of 
the  impoundment.  The  total  spillway  capacity 
of  the  dam  is  about  20,000  cfs,  or  28%  of  the 
peak  outflow.  Overtopping  potential  is 
considered  to  be  high.  An  outflow  of  71,000 
cfs  would  overtop  the  embankment  by  about  6 
ft.  (4  ft.  if  the  dike  were  cleared  of  trees). 

As  mentioned  in  1.3a,  Highland  Lake  is  not 
fully  tributary  to  Lake  Franklin  Pierce.  An 
analysis  of  this  situation  is  beyond  the 
scope  of  this  report.  Before  any  hydraulic 
improvements  to  this  dam  are  contemplated,  a 
detailed  flood  routing  study  should  be  performed 
taking  the  hydrologic  irregularity  of  Highland 
Lake  into  consideration. 


IN 


Visual  Observation 


No  cracks,  piping,  boils,  or  other  signs  of 
serious  instability  were  detected. 

About  half  of  the  weep  holes  in  the  various 
portions  of  the  weep  hole  section  were  operating 
correctly. 

Concrete  condition  is  generally  good  considering 
the  age  of  the  structure,  with  a  few  problem 
locations.  Erosion  of  the  spillway  was 
moderate  and  normal,  but  of  course  will 
progress.  Repair  will  be  necessary  at  some 
future  time. 

Seepage  occuring  at  the  embankment  toes 
should  be  monitored,  as  these  may  be  the 
onset  of  more  serious  problems. 

Design  and  Construction  Data 

The  design  was  quite  detailed,  and  although 
an  analysis  of  the  plans  was  not  performed, 
they  appear  to  be  quite  thorough. 

The  construction  photos  indicate  the  configure 
tion  and  intent  of  the  design  was  carried 
out. 

Unfortunately,  too  raeuiy  gaps  in  the  data  are 
present  to  allow  for  comfortable  conclusions 
to  be  reached. 

Operating  Records 

No  operating  records  exist  which  bear  upon  a 
structural  stability  evaluation. 

Post  Construction  Changes 


The  dam  is  located  in  a  Seismic  Zone  #2  cuid 
hence  does  not  need  to  be  evaluated  for 
seismic  stability  according  to  the  OCE  recom 
mended  guidelines. 


SECTION  7;  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 

7 . 1  Dam  Assessment 

a.  Condition 

Lake  Franklin  Pierce  Dam  is  assessed  to  be  in 
overall  fair  condition.  Some  problems  exist 
whose  origin  may  be  serious  enough  to  warrant 
corrective  action.  Hydraulic  adequacy  is 
poor  and  embankment  slopes  have  been  neglected. 

b.  Adequacy  of  Information 

The  information  available  is  sufficient  to 
form  a  good  general  picture  of  the  important 
features  of  the  project,  but  lack  the  continu¬ 
ity  to  reach  definite  conclusions.  The 
assessment  is  based  primarily  on  the  design 
plans,  construction  photographs,  euid  visual 
inspections . 

c.  Urgency 

The  recommendations  and  remedial  measures 
mentioned  below  should  be  carried  out  by  the 
owner  within  two  years  after  receipt  of  this 
Phase  I  Report. 

d.  Need  For  Additional  Investigation 

No  need  exists  for  additional  investigations 
at  this  time. 


This  dam  should  be  thoroughly  inspected  by  a 
competent  engineer  every  two  years,  in  addition 
to  regular  observation  visits  by  maintenance 
personnel . 

7.2  Recommendations 

a.  All  trees  and  shrubs  on  all  embankment 

surfaces  and  for  a  distance  25  ft.  downstreeun 
of  the  toes  should  be  removed.  A  competent 
engineer  should  be  retained  to  supervise 
removal  of  roots  and  proper  backfilling.  A 
grass  cover  should  be  ested>lished  and  main¬ 
tained. 


b.  The  owner  should  engage  professional  assistance 
to  perform  a  detailed  hydrologic  analysis  and 
to  make  recommendations  for  improving  the 
spillway  capacity  euid/or  armoring  the  embank¬ 
ments  against  washout. 

Remedial  Measures 


a.  Alternatives-N/A 


Operatina  and  Maintenance  Procedures 


(1)  The  Owner  should  adopt  a  more  aggresive 
program  of  preventing  trespass  on  the 
dam. 

(2)  Round  the  clock  surveillance  should  be 
provided  by  the  owner  during  periods  of 
unusually  high  flows  caused  by  heavy 
precipitation,  rapid  snowmelt,  or  other 
reasons.  The  owner  should  develop  a 
formal  warning  system  with  local  officials 
for  alerting  downstream  residents  in 

case  of  emergency. 

(3)  The  spalled  and  broken  concrete  areas 
should  be  properly  patched. 

(4)  Monitor  the  embankment  seepage  at  the 
toes  of  both  embankments  adjacent  to  the 
cibutments . 


(5)  Restore  all  weep  holes  to  operating 
condition . 


APPENDIX  A 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Lake  Franklin  Pierce  Dam,  NH  DATE  June  22,  1978 

PROJECT  FEATURE _  NAME _ 

DISCIPLINE _  NAME _ 


_ AREA  EVALUATED _ 

DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximim  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition  ^ 

Movement  or  Settlement  of  Crest 


CONDITION 


Not  applicable.  Embankment  sections 
on  both  sides  of  concrete  gravity 
section  are  above  normal  pool  eleva¬ 
tion  and  are  considered  as  dikes. 


Lateral  Movement 


Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutmcmt  and  at 
Concrete  Structures 

Indication  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 


Rock  Slope  Protection-Riprap 
Failures 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 


Piping  or  Boils 


Foundation  Drainage  Features 
Toe  Drains 


Instrumentation  System 


PERIODIC  INSPECTION  CHECK  LIST 
PROJECT  Lake  Franklin  Pierce  Dam,  NH  DATE  ^2,  1978 

PROJECT  FEATURE _  NAME _ 

DISCIPLINE _  NAME  _ 


_ AREA  EVALUATED _ 

DAM  EMBANKMENT 

CresH  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

f 

Movement  or  Settlanent  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  structures 

Indication  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection-Riprap 
Failures 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


CONDITION 


Ncne  cbserved. 

No  paving. 

Ncne  cbserved. 

Ncne  cbserved. 

Good. 

Good. 

Good. 

None  observed. 

Extensive  trespassing  cn  crest  of  north  dike 
and  on  upstream  slope  of  north  dike  near 
ocncrete  gravity  section. 

None  observed. 

Ncne  observed. 

Ncne  observed. 

Seepage  at  several  locations  near  dcunstream 
tow  of  both  north  and  south  dikes  near 
concrete  gravity  section. 

Ncne  observed. 

None  observed. 

Ncne  (±6erved. 


A-3 


PROJECT  FEATURE 


NAME 


I 

DISCIPLINE 


NAME 


_ AREA  EVALUATED _ 

OUTLET  WORKS-TRANSTTION  AND  CONDUIT 

General  Condition  of  Concrete 

Rust  or  Staining  on  Concrete 

Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


_ CONDITION _ 

Penstock 

-  Headwall  where  wood  penstock  exits  from 
embankment  -  seepage  alongside 


-  Penstock  leaks  in  several  spots  -  apparaitly 
normal  for  wood  stave  pipe-  Pipe  new  in 
•74. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Late  Franklin  Pieroe  Dam,  NH 

^  PROJECT  FEATURE _ 

DISCIPLINE _ 

AREA  EVALUATED 

‘  OUTLET  WORKS-OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 

General  Condition  of  Concrete 
Rust  or  Staining 
Spalling 

Erosion  or  Caviation 
Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Condition  at  Joints 
Drain  Boles 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 


DATE  June  22  ^  1978 

NAME _ 

NAME _ 

CONDITION 

i^JTcn  -  moderately  eroded  surface 

Sane  spcdling  at  sharp  comers 


Drain  holes  in  oancrete  apron  and  wingwalls 
downstream  of  overflow  spillway,  sene  dis¬ 
charging  water,  sane  apparently  plugged. 

Trees  adjacent  to  channel. 


Condition  of  Discharge  Channel 


abea  evaluated 


CONDITION 


AND  DISCHARGE  CHANNELS 
Approach  Ch^ulnel 
General  Condition 


Good. 


Loose  Rock  Overhanging  Channel  None. 

Trees  overhanging  Channel  None. 

Floor  of  Approach  Channel  Not  visible  beneath  water. 

Weir  and  Training  Walls 

General  Condition  of  Concrete  Good  except  for  a  few  areas. 


Not  visible  beneath  water. 


Rust  or  Staining 
Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 
.  Discharge  Chauinel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


Spalling  severe  at  stopped  toes  near  north 
abutment  (see  next  ooranent) . 

Rebar  exposed  at  this  point. 


None. 


Good. 


Trees  adjacent  to  channel. 
Sand,  gravel,  and  boulders. 
None  observed. 


_ AHEA  EVAmATED _ 

OUTLET  WOHKS-SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 

Anchor  Bolts 

Bridge  Seat 

Longitudinal  Members 

Under  Side  of  Deck 

Secondary  Bracing 

Deck 

Drainage  System 
Bailings 

Expansion  Joints 
Paint 

Abutment  &  Piers 

General  Condition  of  Concrete 


CONDITION 


Wsdkway  over  crest  in  excellent  condition 
Railing  sound.  Vandals  have  vnrecked  sene 
electrical  onduit. 


Alignment  of  Abutment 
Approach  to  Bridge  . 
Condition  of  Seat  &  Backwall 


APPENDIX  B 


ENGINEERING  DATA 

Plate  -  Plan  and  Section  -  redraw  from  construction 
plans 

Letter  from  NH  Water  Resources  Board  to  owner  regarding 
inspection,  11/1/74 

Plans  for  rebuilding  section  of  south  abutment,  1963 
Graph  of  "Standard  Line"  for  lake  levels,  1950 
State  data  on  dam  -  3  pages,  12/15/38 
7  construction  photos,  1926 


VVAicR  RircsO  J.<Ct:5  dOARD 


Novenber  1,  1974 


Mr .  John  Lyons 

Public  Service  Conpany  of  New  Hanpshira 
Manchester,  NH  03101 

Re:  Jacknan  Reservoir  -  Hillsboro  -  #116.04 
Dear  Mr.  Lyons: 

The  Jackman  Reservoir  or  Che  Franklin  Pierce  Lake  Dam 
was  inspected  a  few  months  ago  by  two  of  our  engineers, 
and  they  reported  that  in  general  the  dam  was  in  good  con¬ 
dition.  No  visible  cracks  ware  seen  in  the  concrete  struc¬ 
ture.  No  noticeable  leaks  of  any  sort  were  found  at  the 
toe  of  the  dam.  However,  tree  and  brush  growth  were  found 
in  abundance  on  both  banks  upstream  and  downstream.  Even 
chough  Che  penstock  gate  was  closed  as  tight  as  possible, 
the  amount  of  water  leaking  through  Che  penstock  was  quite 
high. 

The  following  corrective  measures  are  recotamended : 

(1)  Cut  and  remove  all  trees  and  brush  from  both 
banks  upstream  and  do w.s cream. 

(2)  The  penstock  gate  should  be  sealed  tight  and  be 
free  from  any  leaks. 

If  you  have  any  questions,  please  feel  free  to  contact 
us  at  your  convenience. 

Sincerely  yours. 


George  M.  McGee,  Sr. 
Chairman 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  RESERVOIRS  &  PONDS  IN  NEW  HAMPSHIRE 

location  DAM  NO. 

••••••••••••.••••*•*•  County 

Stream . J9liCi3Wi2S..Rsssi!70iX. . - . . . . . 

Baain— Primary  . JteXXiaacJt.JL. . :  Secondary  - CLoataQCflOi:..R* - 

Local  Name  . . — •• — ........ — . 

DRAINAGE  AREA 

Controlled  ................  Sq.  Mi.  •  Uncontrolled  .......m.....*.  Sc}.  Mi.  t  Total  ..^^^....^....^9....^....^.....  Sq.  ^di. 

ELEVATION  ts.  WATER  SURFACE  AREA  n.  VOLUME 


( 1 )  Max.  Flood  Height  . . . 

(2)  Top  of  Flaahboards  .  — 

(3)  Permanent  Crest  .  . 

(4)  NoiBMil  Drawdown  . . . 

(5)  Max.  Drawdown  . 2,4.... .  . 519*'.43....... 

^0)  Onjmal  Pond  .II..2..G..S*....2^4  .......................... 

Base  Used  Coef.  to  change  to  UAG.S.  Base  .. — 


.5I9«.42.. 


..9.SP.Q. 


RESERVOIR  CAPACITY 


Drawdown 

Volume 

Acre  ft.  per  sq.  mL 
Inches  per  sq.  mL 


Total  Volomo  . 


. JC. 

........................ ....ac.  ft. 


TJiMblo  Volima 


USE  OF  WATER . - 

OWNER  . ?...3...9.1?...PJJ..3^..” . .%W?.?l.9.a*.9.5’. 

REMARKS 


Tabulation  By , 


A  A  7  4  ..?....k..T. .  Date  . .9.e.9.^.^.e.?....X.9.j...l 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  WATER  POWER  DEVELOPMENTS  IN  NEW  HAMPSHIRE 


AT  DAM  NO . 113-.Q4. 


LOCATION 

Town  . aillaJtlQXQ . :  County  - 

Basin-Primary  . JterxiaaCLJC.a*. . . . :  Secondary  . C.Qa1l0.aCJ3LQlC..H-.., 


Local  Name  . . . 

GENERAL  DATA 

. i&8 . .  ft.:  Min . 

^  *  A  VA 

_ _ :  Use  of  Power  A  PrihH  ft . 

PnnHaire  . . . .9.200 . . . . . 

_ .?m4“fe7ft. 

DESCRIPTION 

Racks 

.  . . . . -  _  _ 

So.  FL :  Net _  _ 

_ ao.  ft. 

Head  Gates 

MiimhAW  . ! 

lenAWAHAn  f\^  iTivarfc  . . 

. ;  Total  Area . 

_  . . so.  ft. 

rrJ;^ 

Penstock 

Material  _ _ 

,!  Lengfth  _ . 

Turbines 

.  Number  ..................X..~ . 

llatiTur  HP.  ner  unit . .SS5Q . 

:  Makere  .  ..3^wriQ5?^  ^aw»q  Wa'.**- <>»aT 

91  _ 

_ :  Total  Canacitv . .  .  HP. 

Max.  Dement  C.FB.,  per  unit . 

Drire 

Type  . 

- cfe. 

G«Mntor 

^  U2&bdF  •••••MMMSMM**********^^******' 

Vairs  d  ^  220Q  7—  JL0Q5  ATW  275  Fisld  Arros  300  R  P 

RatiniC  KW^  per  unit . j5,SQ.Q . ;  Total  Capacity - 

Exciter 

Number  ... . . . :  Make 


'•••••••••♦•••••••••••••••••I 


- K.  W. 


Ratingr-per  unit  . :  Total  Capacity - - 

OUTPUT— KWHRS 

19 . : 

19 . : 

19 . : 

19 . : 

19„,^ . : 

OWNER  . 


...M.......  . 


19., 

19.. 
19.. 
19.. 
19.. 


Tabulation  By  ... A., Aw. JH.,.^..R...i4..X.. ................... .......  Date  ............ 


Jaoldnan  DeYelopmeiii 


W-'  ■ 

t  - 


f'jC;  'i® 

aA<V.^  — ;  -L-. 


[=.■■  c  ■■ 

o 

fi  -H  •• 

L-  +»vD 

<v  .  •H  C\J 

C  '  O  CN 
li.'  O  f-l 

C-.  ^ 


f:;.-  C  • 

f-;f.  O.a 

^/r  ^  CVJ 

oVr\ 

1^: 

a. 


APPENDIX  C 


INSPECTION  PHOTOGRAPHS 

Photo  No.  Description 

1-6  Sequence  of  6  photos  taken  clockwise  from 

downstream  of  dam  looking  west  toward  down¬ 
stream  face  of  spillway  showing  south  abutment; 
weepholes  in  wingwall,  rectangular  outlet  for 
low  level  discharge  at  south  end  of  spillway, 
spillway;  weepholes  in  north  abutment;  down¬ 
stream  end  of  north  abutment. 

7  View  from  north  end  of  spillway  looking  south 
toward  south  dike,  showing  trees  on  dike. 

8  Looking  west  toward  wet  area  downstream  of 
south  abutment  of  spillway.  This  area  is 
more  of  less  over  the  penstock  and  adjacent 
to  the  wingwall  on  south  side  of  channel. 

9  Seepage  occurring  at  south  side  of  penstock 
trench  downstream  of  dam.  May  be  groundwater 
discharging  from  adjacent  high  ground,  may  be 
from  dam.  Estimated  rate  -  a  few  gallons  per 
minute.  No  leakage  from  south  (hill)  side  of 
trench  further  downstream. 

10  Drain  pipe  that  discharges  adjacent  to 
downstream  end  of  north  abutment.  Pipe  is 
rusted.  Seepage  coming  out  underneath  pipe. 
Appears  to  be  coming  from  roadway  immediately 
above.  Does  not  appear  to  be  seepage  from 
dam. 

11  From  service  bridge  looking  toward  channel 
downstream  of  spillway. 

12  From  north  end  of  service  bridge  looking 
north  along  north  dike  showing  bare  soil  on 
crest  and  trees  and  brush. 
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